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Brookhaven National Laboratory/ Photon Sciences Directorate

Subject: | Beamline Equipment Protection System Test Checklist

Number: PS-R-XFD-EPS-CHK-001 | Revision: 1 Effective: 5/11/2016 | Page: 1 of 14

Beam Line: 21-ID ESM
TestDate: 6/249//6

EPS Engineer: Michael Bilello
BL Group Leader: Elio Vescovo

Beam Line master spreadsheet: LT-R-XFD-CO-DR-ESM-002

The Beam Line Master Spreadsheet contains a comprehensive list of all EPS related signals. As this test
plan is executed note the results in the “test results” column of this spreadsheet.

Test Set 1: Vacuum

Vacuum Section:
Starting conditions: pressure at or below acceptable limits, GVs open.

Simulate pressure rise (toward poor vacuum) by disabling the vacuum gauge controller channel.
Ensure EPICS PVs enter proper alarm states, photon shutter closes* and vacuum section is isolated.
Two local gate valves or more, if it is required to isolate upstream section, e.g. section branching,
upstream gate valve close. Record results for the following:

EPICS PV Alarm
EPS fault
Photon Shutter closes
GVx closes
GVy closes
GVz closes
Attempt to open the front end shutter and gate valves through EPICS.
Photon shutter and gate valves cannot be opened through EPICS (1)

Enable vacuum gauge controller and ensure EPICS alarms clear. Open gate valves and photon shutter
through EPICS.

Photon shutter and gate valves can be opened through EPICS (2)

Lif the intensity of the beam in the section cannot cause damage to its valves, poor vacuum doesn’t have to cause shutter
close
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EPS fault: (1) (2)
Gauge Name Shutter: | d/sGV: | u/sGV: D u/s
XF:21IDA-VA{BC:1-CCG:1_0} i FE VA Vas 0! a L v
XF:21IDA-VA{BC:1-TCG:1_0} . o _ u/a " Va
XF:21IDA-VA{BC:1-CCG:2_1} Sy Fe Vv ¥ Vv e |, /a % NG
XF:21IDA-VA{BC:1-TCG:2_1} — . = W/ \/ v
XF:21IDA-VA{Diag:1-CCG:3_1} S Fi& VA v v F Ve s
XF:21IDA-VA{Diag:1-TCG:3_1} — . i . \/ V4
XF:21IDA-VA{Mir:1-CCG:4_1} S FE | v F v F v ¥ v W/
XF:21IDA-VA{Mir:1-TCG:4_1} _ - - — v \/
XF:21IDA-VA{BT:5-CCG:5_1} j’PLg hf&i P vEl V¥ v ¥ - 4
XF:21IDA-VA{BT:5-TCG:5_1} - - - . Ve v
XF:21IDB-VA{BT:6-CCG:6_1} SF?E E v X Vv ¥ v e v N
XF:211DB-VA{BT:6-TCG:6_1} L Vv ¥ v X Ve Y
XF:211DB-VA{BT:7-CCG:7_1} PSUL vil L ¢ V¥ L Y
XF:21IDB-VA{BT:7-TCG:7_1} _ N B _ P v
XF:211DB-VA{Mono:1-CCG:8_1} PSH A \/ v ¥ P v
XF:211DB-VA{Mono:1-TCG:8_1} A N _ _ L v
XF:21IDB-VA{BT:9-CCG:9_1} PSird L v L g Vv
XF:21IDB-VA{BT:9-TCG:9_1} / o —_— —_— > %
XF:21IDB-VA{BT:9-CCG:9_2} PSha L P v L v
XF:21IDB-VA{BT:9-TCG:9_2} ' . . __ - V=
XF:21IDB-VA{BT:10-CCG:10_1} - g P L o Vi
XF:21IDB-VA{BT:10-TCG:10_1} L _ — __ L v

ShFe -
PLhd —

Frond Ead Shudfer
///t,,vtc/ /4 flzqvlf/é/t’

){- desded wedl 3ivg i /afor
— " —ne acv/‘mhagex/w«,v[éo(
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Number: PS-R-XFD-EPS-CHK-001 | Revision: 1 Effective: 5/11/2016 | Page: 3 of 14

EPS fault: (1) (2)

Gauge.Name Shutter: | d/sGV: | u/sGV: D u/s:
XF:21IDB-VA{BT:10-CCG:10_2} - v Ve v - L
XF:21IDB-VA{BT:10-TCG:10_2} - — | o Ve
XF:211DB-VA{Mir:3-CCG:11_1} _ v V4 v’ \\// P
XF:211DB-VA{Mir:3-TCG:11_1} - o o . L V4
XF:21IDC-VA{SIt:1A-CCG:A1_1} o P v v v v
XF:21IDC-VA{SIt:1A-TCG:A1_1} _ o o - v v
XF:21IDC-VA{BT:A2-CCG:A2_1} — Ve Ve = v v
XF:21IDC-VA{BT:A2-TCG:A2_1} - - - - 0 >
XF:21IDC-VA{BT:A3-CCG:A3_1} - v v v v w
XF:21IDC-VA{BT:A3-TCG:A3_1} — . - . v v
XF:21IDC-VA{Mir:4A-CCG:A4_1} = L \ 74 v 7 L
XF:21IDC-VA{Mir:4A-TCG:A4_1} . . - . L Ve
XF:21IDC-VA{SIt:1B-CCG:B1_1} — L v _ v N
XF:211DC-VA{SIt:1B-TCG:B1_1} — | __ - - L L
XF:21IDC-VA{BT:B2-CCG:B2_1} - v v \/ v L
XF:21IDC-VA{BT:B2-TCG:B2_1} o . . . L v
XF:211DC-VA{BT:B3-CCG:B3_1} N v ¥ ’\/ v L L
XF:21IDC-VA{BT:B3-TCG:B3_1} = — —_— . L -
XF:21IDC-VA{Mir:4B-CCG:B4_1} _ \/ | o ¥ v L L
XF:21IDC-VA{Mir:4B-TCG:B4_1} _ X ¥ L L
XF:21IDC-VA{BT:B5-CCG:B5_1} %} 400 v ¥ vV L L
XF:21IDC-VA{BT:B5-TCG:B5_1} — wla | — ¥ — L L

¥ — fasked with Snua/afor
]

Zf

— — ko EPS qefot an epppcfed
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Subject: | Beamline Equipment Protection System Test Checklist

Number: PS-R-XFD-EPS-CHK-001 | Revision: 1 Effective: 5/11/2016 | Page: 4 of 14

Simulate pressure rise (toward poor vacuum) by disabling the vacuum pump controller channel.
Ensure EPICS PVs enter proper alarm states, photon shutter closes? and vacuum section is isolated.
Two local gate valves and one upstream (or more, if it is required to isolate upstream section, e.g.
section branching) gate valve close. Record results for the following:

EPICS PV Alarm
EPS fault
Photon Shutter closes
GVx closes
GVy closes
GVz closes
Attempt to open the front end shutter and gate valves through EPICS.
Photon shutter and gate valves cannot be opened through EPICS (1)

Enable vacuum pump controller and ensure EPICS alarms clear. Open gate valves and photon shutter
through EPICS.

Photon shutter and gate valves can be opened through EPICS (2)

%if the intensity of the beam in the section cannot cause damage to its valves, poor vacuum doesn’t have to cause shutter
close
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Subject: | Beamline Equipment Protection System Test Checklist
Number: PS-R-XFD-EPS-CHK-001 | Revision: 1 Effective: 5/11/2016 | Page: 5 of 14
EPS fault: (1) (2)
Pump name: Shutter: | d/sGV: | u/sGV: D u/s:
XF:21IDA-VA{BC:1-IP:1_0} S FE VRV = R v v
XF:21IDA-VA{BC:1-IP:2_1} Sy FE v & O X[ 4 ya v v
XF:211DA-VA{Diag:1-P:3_1} Sy P v X v ¥ v ¥ v v
XF:21IDA-VA{Mir:1-1P:4_1} SU FE Ve 5 v | o+ oz V%
XF:21IDA-VA{BT:5-IP:5_1} Sh FE, v ¥ ¥ v *
pinl / ¥ v v
XF:21IDA-VA{BT:5-1P:5_2} Sk FE v € ¥ v ¥
il B v v
XF:21IDB-VA{BT:6-IP:6_1} Sk FE, ¥
pSus’ al N VK Vv v
XF:211DB-VA{BT:7-IP:7_1} PSI 1 v v ¥ S L Ve
XF:211DB-VA{Mono:1-IP:8_1} pSi 1 v Vv v % \/ e
XF:21IDB-VA(BT:9-iP:9_1} PS‘;{ { v v v e v
XF:21IDB-VA{BT:9-1P:9_2} PSid V4 v v L —
XF:21IDB-VA{BT:9-IP:9_3} Piud{ L - v > P
XF:21IDB-VA{BT:10-IP:10_1} _ v v v v L
XF:211DB-VA{BT:10-IP:10_2} —— \ v vV . L
XF:211DB-VA{Mir:3-IP:11_1} — v v v L 7
XF:21IDC-VA{SIt:1A-IP:A1_1} . v Vv v e i
XF:21IDC-VA{SIt:1A-IP:A1_2} o v Vs 4 v L
XF:21IDC-VA{BT:A2-IP:A2_1} N P L v L L
XF:21IDC- :A3-IP:
21IDC-VA{BT:A3-IP:A3_1} o L % v o >
XF:21IDC-VA{Mir:4A-IP:A4_1} . \/ v L - -
XF:21IDC-VA{SIt:1B-1P:B1_1} — v v L L L
XF:21IDC-VA{SIt:1B-IP:B1_2} % % v L L

S FE -

Foud Ex o fL"'d%'

p_r;,j_ b ohudel sbodbenr

—_

no acﬂzﬁ/{)‘" @fyf/ec’[cJ

u;" o dnded wddl e sita e fore
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Subject: | Beamline Equipment Protection System Test Checklist
Number: PS-R-XFD-EPS-CHK-001 | Revision: 1 Effective: 5/11/2016 | Page: 6 of 14
EPS fault: I (2)
Pump name: Shutter: | d/sGV: | u/sGV: D u/s:
XF:21IDC-VA{BT:B2-IP:B2_1} - v Ve \V L v’
XF:21IDC-VA{BT:B3-IP:B3_1} — v ¥ Ve v % v
XF:21IDC-VA{BT:B3-IP:B3_2} — v X v v r\/ v
XF:211DC-VA{Mir:4B-IP:B4_1} e e VA v v vV
XF:21IDC-VA{BT:B5-IP:B5_1} — Y la v H v ¥ 7 w

¥ -

fesled vadt cru (= fov

Repeat for each vacuum section on beam line. For the sections adjacent to Front end and End
Station, also simulate poor vacuum signal from remote systems.

EPS fault: Front end: | End station:
Photon Shutter closes v bl
GVxcloses & V2 v el
GVy closes h/s Pz
GVz closes 4/ (G
Shutter and GVs cannot be opened 1= (A
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Test Set 2: Water flow

Record initial flow through section with all valves fully open.

Slowly close supply valve and record the LOW and LOW LOW PV Alarm levels.

If the channel is associated with an EPS action, also register the flow at which the EPS fault occurs.
Ensure cable disconnection results in EPS action. Repeat for each water circuit on beam line.

Nominal GPA fLp M

Sensor name: row:dp/’ LOW: LOLO: EPS:
XF:21IDA-OP{Diag:1}F:3_2 2 tf}’ / 4/ /{2 LE fﬁ/
XF:21IDA-OP{SPARE:1}F:3_3 7 :ﬂ( / » /{Z _
XF:21IDA-OP{Mir:1)F:4_5 4 Yy L5 |/ 3 FE _{‘;/
XF:211DA-OP{Mir:1-Slt:4_D_1}F:6 2. 579 0 55 é){ ‘75‘ Fé— IM
XF:211DA-OP{SPARE:1}F:8 7 6 3 / t /2 .
XF:21IDA-OP{Main:1}F:9 29, g _ = .
XF:21I1DA-OP{Mono:1-Mir:8_1}F:11 / 37? 49 / ?_ F-rk 1
XF:21IDA-OP{Mono:1-Grt:8_1}F:12 06 0 7{ Y y OJA 4

4 (4 (4 ’

XF:21IDA-OP{Mono:1-SIt:8_D_1}F:13 0 g é{ 0{_%' 0, % Pfl/ 4

FE Sy - Boud Eud shalfeor

—

Piid — FOFE Sécﬁ%ﬁ"

" s qchon Ve?/ferfoc-/ as e/{/@“”éc/
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Test Set 3: Thermal

For each temperature transducer ensure the temperature measurement reports expected value.

Attach an appropriate adaptor and transducer simulator to the temperature input of the EPS system
(remote 10 chassis or Armor Block). Raise the temperature above each of the Hl and HIHI PV alarm

limits and ensure the alarm is reported. If the transducer is associated with an EPS interlock,
continue to raise the temperature until the EPS trip level is exceeded. Ensure the appropriate EPS
mitigation process occurs. Ensure channel cable disconnection results in EPS action.

o oC Te
Sensor name: EPICS PV: Temperature: HI: HIHI: >~ EPS:
White beam aperture XF:21IDA-OP{Msk:1}T:1_B1
Bottom 2 8. 6 60 §o FE& S)
White beam aperture XF:21IDA-OP{Msk:1}T:1 T1
Top Z X(X 6 o g() %Jh
Diagon Bottom 1 XF:21IDA-OP{Diag:1}T:3_B1 286 60 F0 FE 3,
{
Diagon Bottom 2 XF:21IDA-OP{Diag:1}T:3_B2 2%, 6 6o g0 Ff JIZ/
p =
Diagon Bottom 3 XF:21IDA-OP{Diag:1}T:3_B3 23 q_ 50 (}7 0 Fé_ jll
[4
Diagon Outboard 1 XF:21IDA-OP{Diag:1}T:3_01 28 Y 6o &-/p Fé_ [\ I
Diagon Outboard 2 XF:21IDA-OP{Diag:1}T:3_02 28 L{ 60 7o = S/t
Diagon Outboard 3 XF:21IDA-OP{Diag:1}T:3_03 28. 6 60 70 FC_J\//
Entrance Mask 1 XF:211DA-OP{Mir:1-Msk:4_U_1}T:1 260 60 S0 FFJ\L/
Entrance Mask 2 XF:21IDA-OP{Mir:1-Msk:4_U_1}T:2 240 60 $0 Fé‘ryﬂ
Exit Mask 1 XF:21IDA-OP{Mir:1-Msk:4_D_1}T:1 26 0 60 g0 e jH
Exit Mask 2 XF:21IDA-OP{Mir:1-Msk:4_D_1}T:2 2640 60O go Fé_S}(
Beam Stop 1 XF:21IDA-OP{Mir:1-BS:4_1}T:1 240 6 0 Fo /f’é‘f//(
Beam Stop 2 XF:21IDA-OP{Mir:1-BS:4_1}T:2 20 0 GO g0 Fé‘;f/(
[4
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Sensor name: EPICS PV: Tempera}gre: HIQ Ia-llcl-’llz EPS:
Mir Internal Mechanics 1 | XF:21IDA-OP{Mir:1-IM:4_1}T:1 Zl/, 0 60 5?0 [%ji{
Mir Internal Mechanics 2 | XF:21IDA-OP{Mir:1-iM:4_1}T:2 ’ZCf, ) L0 59 FEM
Mir Slt Top 1 XF:21IDA-OP{Mir:1-Slt:4_D_1}T:T1 264,/ 60 50 /L;_j’if
Mir Sit Top 2 XF:21IDA-OP{Mir:1-Slt:4_D_1}T:T2 20.0 5O 30 FE’)‘I
Mir St Bottom 1 XF:21IDA-OP{Mir:1-SIt:4_D_1}T:B1 ZCI, ) &0 $0 ﬁé’jlf
Mir Slt Bottom 2 XF:21IDA-OP{Mir:1-Slt:4_D_1}T:B2 26 0 Y4V, 70 /Zg')/(
Mir Sit Outboard 1 XF:21IDA-OP{Mir:1-Slt:4_D_1}T:01 N (9 0 50 /E:JZV
Mir St Outboard 2 XF:21IDA-OP{Mir:1-Slt:4_D_1}T:02 7249, | 60 50 |@fu
Mir Sit Inboard 1 XF:21IDA-OP{Mir:1-Slt:4_D_1}T:I11 2 L,' 0 £o £o /:5,(14
Mir Slt Inboard 2 XF:21IDA-OP{Mir:1-Slt:4_D_1}T:12 26. 0 60 5o /%—'72
Pink beam aperture #11 | XF:21IDA-OP{Msk:2}T:5_1 28, U 60 | g0 ﬂ’wjlf
Pink beam aperture #12 | XF:21IDA-OP{Msk:2}T:5_2 29. Y 60 3 0 /‘Z:jt
Pink beam aperture #2 1 | XF:21IDA-OP{Msk:3}T:5_1 28.1 60 g0 Fc_‘JZ
Pink beam aperture #2 2 | XF:21IDA-OP{Msk:3}T:5_2 29.% 60 50 /%-)4
Pink beam aperture #3 1 | XF:21IDA-OP{Msk:4}T:5_1 24,0 6-0 Fo Fé’.)l
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IDB Thermocouple K-type:
Sensor name: EPICS PV: Tempeerzture: I-!IC HI’I-Q: EPS:
Pink beam aperture #4 1 XF:211DB-OP{Msk:5}T:6_1 25 9 £ a fo ffq
Mono Top 1 XF:211DB-OP{Mono:1-SIt:7_U_1}T:T1 24,0 XA FL/"}L{
Mono Bottom 1 XF:21IDB-OP{Mono:1-Sit:7_U_1}T:B1 2 4: b, 50 0 ﬁ")ty
Mono Qutboard 1 XF:21IDB-OP{Mono:1-SIt:7_U_1}T:01 7 é/, / §£o 30 5
Mono Inboard 1 XF:211DB-OP{Mono:1-Sit:7_U_1}T:11 ?6;/ 0 6*0 50 /ZEM
Mono Grating 1 XF:211DB-OP{Mono:1-Grt:8_1}T:1 2 C// 0 6'0 g0 fEﬂ’!
Mono Grating 2 XF:21iDB-OP{Mono:1-Grt:8_2}T:1 z 9’ 0 50 70 ffﬂf
Mono Grating 3 XF:211DB-OP{Mono:1-Grt:8_3}T:1 24 / 60 ¥0 F«’:'M!
Mono Grating 4 XF:211DB-OP{Mono:1-Grt:8_4}T:1 24, D 60 0 i
Mono Mirror 1 XF:21IDB-OP{Mono:1-Mir:8_1]T:1 9 L/ 0 80 ;0 EJZ
Mono Mirror 2 XF:211DB-OP{Mono:1-Mir:8_1}T:2 24, / 60 50 Ff}li
Mono Mirror 3 XF:211DB-OP{Mono:1-Mir:8_1}T:3 74, { £0 70 Fc"’ﬂf
Mono Mask 1 XF:21IDB-OP{Mono:1-Msk:8_U_1}T:1 2 9’ 7] 5o Fo FC’JQ
Mono Mask 2 XF:211DB-OP{Mono:1-Msk:8_U_1}T:2 2.7 é/ g0 XD F@’Jb
Mono Mask 1 XF:21IDB-OP{Mono:1-Msk:8_D _1}T:1 23 g 50 fFo Ffﬂf
Mono Mask 2 XF:211DB-OP{Mono:1-Msk:8_D_1}T:2 > g' é £O 50 Wi"

fe Sk —

Frowd Ebd  Slew Ve
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Number: PS-R-XFD-EPS-CHK-001 | Revision: 1 Effective: 5/11/2016 [ Page: 11 of 14
Sensor name: EPICS PV: Temperature: | HI: HIHI: | EPS:
2C *C ¢

Mono Beamstop 1 XF:211DB-OP{Mono:1-BS:8_1]T:1 ZM 0 {0 K@ ﬁl:JLr
Mono Beamstop 2 XF:21IDB-OP{Mono:1-BS:8_1}T:2 2[/. / 60 X 0 FE-I(/;
Mono Internal Mechanics 1 | XF:211DB-OP{Mono:1-IM:8_1}T:1 ?C/, 0 60 0 FEJQ
Mono Internal Mechanics 2 | XF:21IDB-OP{Mono:1-IM:8_1}T:2 2¢ / §FO 50 f-g'j b
Mono Slt Top 1 XF:211DB-OP{Mono:1-SIt:8_D_1}T:T1 27¢ £0 8;0 5]
Mono Slt Top 2 XF:211DB-OP{Mono:1-SIt:8_D_1}T:T2 2 :( g 60 XO qu
Mono Sit Bottom 1 XF:21IDB-OP{Mono:1-SIt:8_D_1}T:B1 25, g 50 30 %[(
Mono Slt Bottom 2 XF:211DB-OP{Mono:1-Sit:8_D_1}T:B2 Ve }.Y 0/’(7 50 Ffjﬂ
Mono Sit Outboard 1 XF:211DB-OP{Mono:1-SIt:8_D_1}T:01 Z¢ ) £0 S0 ,Zg}l,
Mono Slt Outboard 2 XF:21IDB-OP{Mono:1-SIt:8_D_1}T:02 2 (/' 0 50 o Ffjé
Mono Sit Inboard 1 XF:211DB-OP{Mono:1-Slt:8_D_1}T:11 z 9/ 2 £0 RO /‘%)l(
Mono Slt Inboard 2 XF:21I1DB-OP{Mono:1-Sit:8_D_1}T:I2 2 4, 0 £ 8¢ ﬁ'ﬂf
Mir 3 Internal Mechanics 1 | XF:211DB-OP{Mir:3-IM:12_1}T:1 2 L/’ 0 §0 XU FC—)Q
Mir 3 Internal Mechanics 2 | XF:21IDB-OP{Mir:3-IM:12_1}T:2 Z% : / 690 S0 %&
Slt 1A exit slit 1 XF:21IDC-OP{SIt:1A}T:A1_1 2 3, g e 70 .
SIt 1A exit slit 2 XF:21IDC-OP{SIt:1A}T:A1_2 2 (” o 6D ) Z"

Fedh-

/&om/*

ad lwdter
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IDC B Branch Thermocouples K-type:
Sensor name: EPICS PV: Temperature: | HI: HIHI: | EPS:
0 2 2@
Slt 1B exit slit 1 XF:211DC-OP{SIt:1B}T:B1_1 ,Z[l,// 0 80 go B&
Slt 1B exit slit 2 XF:211DC-OP{SIt:1B}T:B1_2 23 9 §0 X 0 /;(5 )
SItB3Top 1 XF:21IDC-OP{Mir:4B-SIt:B3_U_1}T:T1 23 g ) §0 ﬁ')ﬂ'
Sit B3 Bottom 1 XF:211DC-OP{Mir:4B-Slt:B3_U_1}T:B1 2 3{ g co ¥ E_J.&
Slt B3 Qutboard 1 XF:21IDC-OP{Mir:4B-SIt:B3_U_1}T:01 25\ ( 60 Yo /%jt
Sit B3 inboard 1 XF:21IDC-OP{Mir:4B-SIt:B3_U_1}T:11 26’ / 6(3 X o ﬁ;/[(

Fe Sk —
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Test Set 4: EPS/PPS interface

For the primary Photon Shutter:

Front End: If FRONT END ENABLE STATUS and FOE PERMIT and not USER INTERLOCK "~

command the front end shutter to open.

Front end opens and FRONT END OPEN STATUS = OPEN: V"~

Command the front end shutter to close.

Front end closes and FRONT END OPEN STATUS = CLOSED: v

With the front end open force a user interlock.
Front end closes and FRONT END OPEN STATUS = CLOSED: Vv

Attempt to open the front end shutter through EPICS while not all gate valves in white-beam region
down to next secondary shutter are open.

Front end cannot be opened through EPICS: v

For the secondary photon shutter:

If PHOTON SHUTTER x ENABLE STATUS = 1 (ABILITY TO OPEN) and ESEE x PERMIT

command the shutter to open.

Shutter opens and PHOTON SHUTTER x OPEN STATUS = OPEN \/
Command the shutter to close.

Shutter closes and PHOTON SHUTTER x OPEN STATUS = CLOSED L~

Attempt to open the shutter through EPICS while not all gate valves in white-beam region
downstream the shutter are open.

Shutter cannot be opened through EPICS: \~"
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